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Cloud macro-physical characteristics over Nagqu
in summer observed by a millimeter-wave radar

ZHENG Jia-Feng"*, YANG Hua'®, ZENG Zheng-Mao', LIU Li-Ping’, ZOU Ming-Long"”,
ZENG Zhen-Yu'’

(1. School of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu 610225, China;
2. Key Laboratory of Transportation Meteorology , China Meteorological Administration, Nanjing 210008, China;
3. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China;
4. Fujian Meteorological Information Center, Fujian Meteorological Bureau, Fuzhou 360001, China)

Abstract: To improve the retrieval accuracy of cloud macro-physical parameters (cloud base height, CBH; cloud top
height, CTH; cloud thickness, CTK;and cloud layer number, CLN) over the plateau area using millimeter-wave radar
(MMCR ) measurements, this study proposed an improved retrieval method. Differences between MMCR- and ceilome-
ter CL31- derived CBHs, and between MMCR- and Himawari-8 (HW8) - retrieved CTHs were analyzed. The vertical
distribution and diurnal variation of clouds over the Nagqu of Tibetan Plateau in summer observed by these three instru-
ments were also investigated and compared in detail. Results indicate that the presented method can avoid the influences
of range sidelobe and cloud layer misclassification compared with the previous method. MMCR-derived CBHs and
CTHs are both higher than the counterparts of CL31 and HWS8, respectively. Whereas, their vertical distributions and
diurnal variations are significantly coherent. The MMCR has a better performance on the CBH observation of multiple-
layered clouds than CL31, and similarly can obtain more accuracy measurements of CTHs than HWS8. The radar side-
lobe echo has apparent influences on the retrievals of cloud macro-physical parameters for both different cloud types.
Key words: millimeter-wave cloud radar, cloud macro-physical parameters, ceilometer, Himawari-8 satellite, the
Tibetan Plateau

PACS:84. 40. Xb

s B HB :2020- 06- 27, & B H #A : 2020- 10- 05 Received date:2020- 06- 27, Revised date:2020- 10- 05

EE£TA : W& ELUIE T (2018YFC1505702) , [158 H ARFH 342 (41705008) , VLA LR A O TE T LI i 3642 (BIG201901) , i A7 1
TREREFEAAGIHETH (KYTZ201728)

Foundation items : Supported by National Key Research and Development Program of China (2018YFC1505702), National Natural Science Founda-
tion of China (41705008) , Beijige Foundation of Jiangsu Institute of Meteorological Sciences (BJG201901) , and Scientific Research Foundation of
Chengdu University of Information Technology (KYTZ201728).

1EZ T (Biography) : JIAEFE(1988-) 7  ARE A A RIS M2, 2R TR

1B I4EZ (Corresponding author) : E-mail: zjf1988@cuit. edu. cn


https://dx.doi.org/10.11972/j.issn.1001-9014.2021.04.006
mailto:E-mail:zjf1988@cuit.edu.cn

472 EANP/ RS IR 3 S 3 o 40 &

51

T

TSN EER T, s WS =
JiS 55 J (cloud base height, CBH) |z 10 5 & (cloud
top height, CTH) , == J& & (cloud thickness, CTK) #l
=28 (cloud layer number, CLN) & , XS H 5~
RS ROV B VIAROC ™ o 75 s SR S A AR A
HESm, R R E m R Xz — K
IHOULI AT 5% 25 S 2 08 2 AR AL, A B T I 1P A
O S AR A B R e, BT E R e SO
{AXIENS

HHT, 2= 2 WS H0 W T B 2 T4
AL DR a2 oK F kAR . o
PR RS BRZE 0 = 245 3 09 W B2 B 4k B
(ERAYSR AN ST 8 i o (N S N i B A B P
AR FRRAE AN — , PR IHG S 35 245 2R BAT BN e
FVECHL B B[] 73 BE R . RALGE = AT DL H 4RI =
J2 R WA OWLA B AE AR i B, HL R R
5y 5% b R IR A 52 e () Es SO0 ) 3% S Mkt AT B .
23 R SRR R 2R X O B PR A S o IR R R
SR AR E CTH AR 2480, HAE 5 Yk
R SFAET R SCRA 25 H 2 500, TR W
I IR Bl 2 T ) i S B, 0 HOx g D R T 25
UNESE RS ITNER=Y s SOV NS PRI LY €S2
KAE, HXF P2 0w =, RO 25 R o — e R
2 b R TS g AT A R 22 AR LG R IR IR
%, %2 K I & 5 (millimeter-wave cloud radar,
MMCR) 7 2= B9 £ WL RE 73 0 i S v 5 T 2 A B
WALF, BETE S = A s . MMCR H
A B A0 B R RO AR L
AE T 3R A5 o B — 2D B, T LA ) Ry I A8
Sy #E% 1 CBH,CTH, CTK I CLN % 141 280
40 &5 25 F1 Zhang 45 ) H] Ka 3 Bt MMCR {1t
5 XA CBH, I 5828 Fl = i SO0 L, 45 58 & R
T ARXTARRE K 2 (8 S 5 SRy A

S A SRR R A 7 e I G
Bl g, B E 2 ooz 59 300 R 9 A 8k A
MR e FEE TR DAERR, HEZE
ORVE 25 14 43 A7 RIS [R] AR A0 31 T = 28 WS4
R A AL R AT TR 30 o T AR R, Bl TR 5
=Y R R (TIPEX- 1) f47F  , MMCR . 7%
e T v s B W 5% B A R Ka i B
MMCR B8 1 i J5Uh 3 89 CBH I 50t = &
PRI T AR, 25 R R 2K IR a =

JIE B PRI BRI L = S Ao B s A . DIAE
WFFE , 4N T  Zhang F152 3 25 F2 6 ) SEA ST B2 5
T i BRI fE IR 2 R 3 B 3R B T o X S
TSR 5 JLAh X Fp Tk iR — W = 2
PEEEHIIRG o PR, ARSI 2 i R 72 1)
AT BT — Rl 0 s WS R v
FEHFH 2014 F1 2015 453 ith 3 DX 60 0000 55k, E &
AL T B 3k S i 25 2R 5 R HE Ot 2 8 AR [R] s )
Himawari—-8 T2 45 R 1922 55 s 0F57 T = Fh i 25 08 ]
45 5 0 2 B3 An A H AR ARRRE S5 BT T s g A
5 25 55 X S [ 25 28 2 W5 BRI B 52 i) o AR S
B TE R 2 K I B R H e T A ) B R DL R R
B J5 2 o ) 2 WA AR R 2 2 B

1 & ERMFE

1.1 E&MHEMR

it FH A9 75 38 2 Ka I B 10 22 K 0% = 75 3k, 76 T1-
PEX- Il # [H] , 9% % & T V4 K i (4 507 m ASL,
92. 04°E,31. 29°N) , WLl sf (] >A7 2014 F12015 4F- 7-8
Fo X B o5 2 7 8 = TR 2 RN 8l e 3 R Y b
DX AR A A — 8 [ kL0 14 35 2 v AR
H 7K Himawari-8 L2 TR, LIR30 5IXF =ik 25
B R RT EEA 2

(1) Ka i1 Br 2 K % 77 35 (Ka-MMCR) : 7% 5 ik
K TR S | 2238 A ], 30 5 & S ik o el e e O 42
Wz B ) B AR 5 2k IS i 2 2 el F
BAEE . WEEIE KT 100 W, T 755 58
33. 44 GHz(J K 4 8.9 mm) , S 3L A 75 dB, Bk
I AR 8 333 Hzo FH AW A R TR , Kk
P AU EBE R 0. 30, IF[A] 23 BE 3R K 8. 8 s, 25 [A] 43 HE R
30 m, FEIN = BEVE R 0. 12~15. 3 kmo A SCARSE
K TR IR S 3R R - Z 2Rk iB A Ak L LDR %
BE, I K IR S HCA K vp R 48 L PCR A [R] 458 5K
PR B

(2) WOt = ® AL (CL31) : CL31 & 55 2% Vaisala
AR O 2 S AL, B A & G EOE Ik h I
W 2 K7 F 5 ) B 5 19 28 A8 SR AR B 2 i &
WO 910 nm, WE(E %R 310 W, ik vhBE >
12 wlo 2o ASCHL 0 i) R THUER I, FR00) f1 v 2 Y LA
0~8 km , B A3 R 16 s, 25 [A1 43 HER K 5 m.

(3) Himawari-8 T2 (HW8) : HW8 11 & 2 H A
T20144F10 H &G —FE <L DA a5
JEEH60S - 60N, 80 E - 200 E, HWS Z il = i ¢
BB 43 B 260 10 min, 25 (B4 BEE N 5 km, 524>



41 TREERE 2 TR B 2 25 2 WAL B 22 K P TR IR BRI 5 473

T X I 241052401 2825 W, AR SOk 5 30 1 1A
Ul R 3 S AUORE S TR IR A TR LA AT
1.2 ZEMBHNEERES X

FIH I B B BRI 2 2 02 B0 AR S8 i 2
30 e G A R 38 ) BT R R TE CBHORT CTH
(TR 2= L AN ) o 2 300 SR ik 7 B L i &
FUR 784375 FE R 18 B5as v — 2 6 (] R 11 5 ) 5 U
A, SEBR Y B S SRR . TR
ARG | AR SCHE H — b et 1 ST ik . Tk
1) E AR E 1 PR, SNSRI A T

SR T Ze

WA o2
CBHs, CTHs, CTKs#ICLN

K1 2K A IR = RSB i R 2
Fig. 1

parameters using Ka-MMCR measurements

A flow chart of the retrieval of cloud macro-physical
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Fig. 2 Retrieval results for cumulonimbus and stratocumulus
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Table 1 Statistical results of ACBH, ACTH and ACTK for different cloud types after sidelobe removal
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